Ahhough the US trade deficit hm penited sinm 1975, the collllry changed in 2009 from a net iqiorter to a net exporter of forest produits, emerging as 1he wurld's largest exporter of forest produits. Drawing on recent dato, we model the real dollar Vlllue of US exports, imporb, and the trade balanm in forest pnxluds ta identify fadors likely to explain tlis shift. We find that US dollar depreciation and the purchasing power of the rest of the wurld have positi¥ely affeded US exporb, whde r11tmions 111d Iha im~snantation of the Lamy Art Amendment of 2008 hDYe nagativaly afftctad US imports, the lattw radudng the total value of imports by 24". Furthennore, a temporary (2007-201 OJ contradion in the consumption of farast pnxluds domestically led 1o a slilt in the trade halance.
T he forest products indumy is among the most important resource-based industries in the United States. AJ the nation gradually depleted its natural forests in the 19th century, as resource conservation just started, and as planted forests had yet to emerge as a significant component of the timberland base, it became a net foresr products importer for the fusr time in 1913. This simation rontinucd for nearly a century (Howard and Westby 2013) . More recently, between 1961 and 2008 , the United States was the world's largest importer of forest products, and its trade deficit in forest products generally grew over time (Figure 1) . Howevu, the country changed from a net importer to a net exporter in the total value of forest products in 2009 and has newly emerged as the world's largest exporter of forest products in dollar tenns since then (Table 1) . This is in contrast to the overall ucnd in the US ttade balance: in manufucrurcd goods as a whole, for which a large trade deficit has existed since 1975 and persisted in 2014 (US Census Bureau 2016) .
& a guide for a complete understanding of the causal mechanisms behind the recent shift in the US forest products trade balance, the extant literature offers little. We endeavor to fill this void by identifying several fu:rors that we hypothesize can explain the temporal dynamics of the total value of traded US forest products. With annual data spanning 1961 to 2014, wc offct statistical evidence for why the US trade position in furest products has been altered so significantly in the last decade and evaluate whether this alteration signals a more permanent shift. Key'Y2riables in our analysis arc measures of permanent and transient factors thatarc hypothesized to drive imports and exports.
A large number of studies in the trade literature have focused on the influence of market factors on international trade flows. For exports, these factors include overseas demand for US products, exchange rates, an increased marla:ting effort by US manufucrurcrs fur foreign market opportunities, and a reduction in tariff rates on US exports that have been associated with free trade negotiations. The effects of exchange rates and aggregate economic output (which wc also refer to as pure.basing power in this study) on the balance of trade has been investigated at both national (e.g., Kim and Roubini 2000, Boyd et al. 2001 ) and indumy levels (e.g., Cheng et al. 2013 ).
In forest products, exchange rates have been used in studies of the trade in specific commodities (e.g., Alavalapati et al. 1997, Bolkesjlil and Buongiomo 2006) . filnoinen (1999) and Sun and Zhang (2003) =lned the effect of exchange rate volatility on US forest products exports. However, no study has focused in particular on explaining the aggregate forest products trade balance.
Cyclical economic factors and trade policies arc among forces potentially having large effects on trade, primarily through their influence: on domestic furest products demand. & Figure 1 shows, the US trade balance: (value of net exports) in forest products increases whenever the United States is in recession. This was especially evident in 1980-1981, 1991-1992, and2007-2009,suggcst- ing that a contraction in domestic demand during recessions works to mm the forest products trade balance: less negatlve or more positive. Yet, the existence of a trade surplus in forest products bctwccn 2009 and 2014, aftc:rth 
F°'IU!9 1. Nominal cind recil (2005 = loot wlueuf US fomt pNdlldl mqiarti and inJpartl: 1961 -2014 . (Sourc:c FAO 2015 gcgau: .nc:t forett produc:u exporu. The nat ieaion pn:sc.nts out theoretical framework, followed by empirical mcthod.ology, dat2, and empirical rerul11. The final .scaion dnws 1ame conduaions.
lbeoretical Framework
This article adopts a cwo-n:gion nozupatial partial equilibrium model bc:twmi the United Staa:s and the rcn of die world (ROW A rea:uion is de6.ned as negative GDP growth in two consecutive quarttrs. The United States had SC1a1 m:cssions in our study period (bcginningitt 1961, 1970, 1974, 1981, 1990,2001, and 2008 Zhanget:al. (2017) .showthau:xpon suaa:gics of producers had dinx:t effi:at on the pr:oduaion and Ql{lacity utilization in small~ arul medium.med ~ftwoocl aawmills during and after the houaing crisis in the 1outhem Uniud States.
Our hypothesis is diat a principal driving &aor in die reduction of domestic US demand fur forcn produces during the mon recent n:cicssion was die contr.a.ction of domestic residential co1UUUction, the primaryuserofwoodproduas (Wear et al. 2016 ). Thehollling Figure 2 ). So to accoll.llt for die powitiG! expon effons mo.d.e by domc.ctic produc:cn in die period of forest indwuy .slow-down, we colllider using a dummy variable for the period of2007 to 2010.
In many trade balance studies (e.g., Hayna and Stone 1982 , Boyd et al. 2001 , Cie.ng et al. 2013 , the ratio of export rcve.aue (heicaftcr denoted as X) to import ~ (M) i$ wed as the dependent wriablc. Similarly, we ddine the en.de balanc.c in forest producu {IJ) as the ratio of cxportn:vc:nueXto importtpcadingM. 'With fawct-QUC I~ iru:Ucating logariduna, b = (if -m), following Golcbtein and Khan (1985) , US export revenue and import spending in aggn:gaa: forest products can be pan.imoniously specified as a function of income, exchange races, and a set of uansitc.ry lhodc variables:
where y and :f are logarithms of real (infl:uio!Hdju.tted) home and foreign (ROW) GDP; ,. is die logarithm of the real c:xchangc rate; die D/s arc dummy variable$ icpresc:nting the implcrncnwion of die LAA who.te ddinition will be provided later, US RICCSliom (wich ~ions = 1 for the yeata 1961-1962, 1970-1971, 1974-1975. 1981-1982, 1990-1991, 2001-2002, and 2007-2008 
Estimating the ttade balancc in Equation 3 direaly would. hide die rapca.ive c:£rccu of QXlllOmic and policy mocb on the apora or impona of US fur.!St produas en.de. The dynamic adjumnent proocu CID be captured by employing the export n:vmue and import spcttding models scparatdy, in addition to catimating the era.de balancc modd. We expect that net exports in forest products inc.rcasc as the rt!atin: purdw.ing powc.r betWCCU ROW and the US inCrea1a, a.c the US dollar depreciGtes apintt other major currencies, when the United Swcs is in ra:cssion, whm die foiut indwuy apancb ita marketing dfotts, and aa uade policlC$ arc implcmcntcd diat are designed to discourage c:c.rtain categories of fomt products impom (the LAA to be specific:).
VAR Model anc:I Data
Given th.at we Mole time series daca. that poucu u autc.rq:rcuive mucrure, it is IWUl'al to ammu: diat nat.in:ical mimat.ion of Equations 1-3 requitu the cmmwon of nuisance panmcws, wociated with autoregi:mion. along with the muctural parameun to achim: mtinitlllly co~tcnt estimaiu. Thcrcfo.rc, Equarlona 1-3 arc :a.cbptcd to a vcetor autoregressive (VAR) &ameworlc, with deterministic lime m:nds and c:a:ogc:nous variabks: 
• w, is a 3 X 1 dau vector widi vuiablcs in.duding die real achangc taa:, the real dollat export RVmue, Qltd the ROW purclwing power {real ~ output in US d.o.llan) in the export modc:hupccifu:d in l!quation l, a 3 X 1 dam vcanr with vari.ablu including the real dollat exchange rate, die real dollar import spending. and the US purchasing pow« (real dollar GDP) in the import modd ai apccified in 'Equation 2, and a 4 X l dau veaor with variables including the real exclwip rate, the real dollar trade balance, and the US and ROW purdiasillg powers .u specified in Equ:uion 3. All variables arc tmruformcd by die natural logarithm. tr, is a vc.ctor of dummy variables. In the aportmodd. thisvcctorindudcadu.tnmic:J~tu.ring US economic recaaiona and enhanced mmt products induscry mada:ting efforts. In the import model, it includes the dummy variable for the implementation of the LAA and economic recessioru. In the trade balance model, the vector includes all of these dummy variables.
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In all three models (Equations 1-3 (Elliott et al. 1996) . The number of lags in the DF-GLS test is selected according to the minimum of the Schwartz information criterion. T ahle 3 presents tbe test results. As we failed to reject tbe null hypothesis of unit root with all of tbe level data C¥.cept for the log value of real cxc.hange rate, we conclude that most of the time series ~ nonstationary. Howcvcr, the first diffi:rcnces of all of the level wriables are stationary.
Next, we estimated cointcgration relations fur the export, import, and trade balance models, respectively. Using Augmented Engle-Granger and Joharuen tests, we cannot reject the null hypothesis that the variables are not cointegrated at the 5% level for each of the three models (T ahle 4). 
where "•is a vector of normalized underlying structural shocks, that is, Eu,u,' = l where I is the identity matrix, C is a matrix that describes the contemporaneous structural relationships among the endogenous variables aw,. and other wriables and parameters are defined the same as in Equation 4 . .Assuming that the system is invertible, we can write Equation 5 as an infinite order moving avenge representation. where c/>(•) measures the cumulative orthogonalized responses of differenced variables aw, from the initial steady state. When t = 0, 7{(0) reports the sbort-run elasticity contemporaneously as a shock in variable j occurs, and the long-term elasticity is calculated as the cumulative shock measured 10 years ahead. Note that the variable i can be export revenue, import spending, or rradc balance and j can be the exchange rate or GDP in this study.
Because our dependent variables are first-differenced, we have defined the dummy variable for the LAA in two ways. One is that the Tables 5 and 6 , respectively. The A.lWke information criterion is used to select the number of lags as 1 in the exports, imports, and trade balance VAR models. All eigenvalues of the state-space representation companion matrix are strictly less than l, indicating that the models are jointly stationary with detrendcd first-difference estimation. The Lagrange multiplier (LM) test is wed to check fur residual autocorrelation in the VAR models Gohansen 1995, p. [21] [22] . The null hypothesis is that there is no autocorrelation in the residual.! for the number of orders tested. We perform the LM test at lags 1-5 and £nd no residual autocondation in either the aport, import, or trade balance models.
Results
Tables 5 and 6 report the estimation results of the first-difference VAR models, with different specifications for the LAA dummy variable. The If values fur the import and trade balance modds wttc higher when they vrere evaluated with level e1fects of the LAA (Table  5) than with trend effecu (Table 6 ). Moreover, the import mod.el with levd effi:cts provides a more straightfurward interpretation in terms of the relationship between the LAA and import spending.
Therefore, we confine most of the discussion of our results to the level effects as.rumption of the LAA. The real exchange rate had a negative effect on export revenue&, significantly different from 0 at the 5% level. Therefore, and as expected, US dollar depreciation had a positive and statistically significant effect on net exports (the trade balance) of forest products, whereas depreciation had an insignificant effect on import spending. Thus, the effect of dollar depreciation on trade balance operated mainly through cxpom.
ROW GDP had a positive effect on US forest products export revenues. Because these models were estimated in natural logarithms, coefficients represent elasticities. Given the magnitude of the ROW lnfu:nporu) (2015) found an iDvetted-U relationship benn:m per c;apita GDP and pet c;apita wood ~.iuumption. implying that ~nr rumption should decline as oconomic development progrcases beyond some saturation comumption lc:vd.. Results fur imports using regress.ion (3) support tlW invcne-U hypothea.i.t. but codlicienta on the levd and die 1quarcd tams wc.r:c ttacUtically imigu.ificant at the 5% I~ In die fullawi.ttg. we limit ourdiawuion on import .pending CD the results of rqm.sion (3). The CQ>nomic ~on had ~t:ant nq?tive c:ffi:as on US forest producu import ~cling. with aurent year and bigged rea:ssion indicators both ligncd ncgativc:ly and ttalistically sigaificant at 1 %. The dcdi.ne in import spcttding woda to make die US balance of trade in forest produas more positive, aldiough die coefficient of die ~ion variable in the trade balance model,~ lion (4), wa.t IWistically imignifit:ant at 5%. Forest iDduruy marlu:ting d!'om had a sw.istically significant and positive effect on net e:apom, as mcaured by the trade baLancc, supporting a c:o.atc111ion diat doruatic produc:cn iD.cn:ased their sale1 c:ffuiu in ovctseu matkcu during the mQit ia;cnt ca1.11omic recession. However, this positive effect of sales :i.ctiom by domatic p.ioducicn was not .laigc caiough to ovettome the negu.ive c:ffi:as of the economic recession on sector level export revenues,. as revealed by the estimation results of the apoi:t model. .tu c:i::pcacd. die LAA lwf a $tlltinically .significant and ncga1ivc cifea on US import spending i.a forest producu, which aaed co inaase the US trade balance in forest producu. However, die positM:: dfms of die LAA were IWistically in.aignificant in the trade balance modd. This Ian rmtlt wiild have bcxn obtained bc:causc only a mull portion of US imports derived from oountries with swpcctcd high rates of illegal wood produaion (Li ct port spending. and the trade balance, rapcctivdy, to a 1% une:r:-pcaccl illaase ill otber 'Vllriablc:s. The impulse n:sponsc fun.mom a.re only generated for rdGtiondi.ips found to be sbl.tistically aignilicmt. Thelo.ag-runrapo.ascs i.a thC5C liguruar:c shownror lOyeata ahead. which is long cnollgh for ahoda to laigdy diaappcar, • ii dem.onstraa:d by die Sa.tuning of the CU1YC11 over time.
Two 6J1dings ate nou:worthy. Pim, the c:idiangc rate rapomc:i CD its own mock !UC .simila.r in the export (Figure 3 ) iand trade balance ( Figure 5 ) models. After the initial 1 % sb.oc.k. die exdiangc rate ini:1'CUCS $1igbtly for about 5 ycan. maching an equilibrium at about 1.8 to 2.2%; a noted in die equati0.11 raula d.isawion. its dli:ct on thctradebalanceopeta!l:.f mainly through c:zporu. Second, when there is an unexpcctcd economic reccuion shock. import spc:u.d.ing (Figure 4 ) dcacascs quickly and sulmantially in the 6m year and tcaehea Ql'l equilibrium with a slight inci:eae in the second year, whc:ccas export n:venues ( Figure 3 ) respond with a gradual but pennancnt dcdinc through the~ 10 yean. Howm:t, export revenue may drop more th.an two times a much a the import
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Ycnr LAA Shock ------ Table 5 , the n:al c:Eh~ rate Md a negative effect on the uadc bala.nce at the 10% signilic:ancc kvd. AJ moddc:d in the impu!Jc: rapomc (Figure 5 ), the ttadc balance ma-and tcu:hc.t an equilibrium ac l.8% after 3 ycan. when there iJ a 1 % acliange r.uz depreciation mode. MomJYU, under a deprciciation lhock. the movcmc:no of die uade balance in Figure 5 raembte movements of export revenue in Figure 3 , which again indicata that the n:al achangc: rate inllucnccs the trade balance through itt effect on apon:a.
When the forest indumy aperienQeS a .!aw-dawn, US domestic fui= ptod.uca ptodu~ may inO"CallC dicir .marketing dl0tt1 in aveneu markets, which inaalr.s the mde bala.nc:e. We found that chi. di:a was sipifu:mt in the trade balana model, rq;n:nion (4) ( Table 5) , and thU dJect ii documented in the impulse tt.apone dilplayccl in Figure 5 , dc:momtming aliguinc:ant 17% inacasc: after I JQt. The: trade balana rc:spotuc 111Df>ll6ca pchwly in the long run, reaching 28% after 7 ymn. 
Long-Tann Elasticities
Estimates of long-term dasticities are reported in Table 7 . An dasticity greater than 1 indicates an overcorrection of the US forest products trade-in response to the other endogenous variables, the real ex.change rate, and purchasing power, whereas an elasticity smaller than l represents an undercorrcction.
The -0.13 income dasticity of import spending implies that a 1 % increase in income induces US consumers to spend 0.13% less on imported forest produca in the long run. This result implies that imported forest products are inferior goods for US consumers. On the other hand, a I% increase in foreign purchasing power has a positive effect of 2.36% on the US export revenues of forest produca in the long run, indicating that export revenue overconects in response to foreign income shocks in the long run.
The long-run dasticity of the trade balance with respect to a real exchange rate change implies a near doubling from its short-run value: from an indastic -0.58 lcvd to an approximatdy unitary dasticity of -1.07, achieved 8 years after a shock. Compared to trade balance, the initial dasticity of export revenue on depreciation shock is elastic, with a value of -1.00. The effect of US dollar depreciation is long lasting and expands rapidly in the first 3 years.
Conclusions and Discussion
In this article, we sought to identify factors contributing to the recent changes in the net trade position of the United States, shown to have shifted from status as a net importer to a net exporter in the aggregate value of all traded forest products, evident since 2009. We used vector autoregressive models to modd export revenues and import spending separately, to capture the dynamic adjustment processes and reveal the influencing channds of market shocks. Besides the ex.change rate and pure.basing powers, wc evaluated whether there is evidence of struetural change in the US forest produets sector attributable to economic recessions, enhanced forest produca export marketing efforts, and the implementation of the 2008 Lacey Act Amendment. Our statistical results show that all of these factors contributed to the change in the aggregate US forest pwducts trade balance.
Furthermore, we found that export revenue and import spending responded diffi:rcntly to the exogenous variables included in our modds.
As expected, we found that the US forest trade balance increases (net exports increase) in the short run due to the demand contraction associated with economic recessions and to the enhanced export marketing effi>rts by industry. Expanded marketing is coincidentally 216 Form&im" •April 2017 aided by positive and dastic responses of US aports to foreign income changes. We also find that trade policy can significantly affect the net trade position of the United States: since 2009, the IAA has provided a boost to net exports by reducing forest products imports.
In addition, shifts in exchange rates and pure.basing power, as measured by the value of total economic output, were identified as having persistent, significant influences on the trade balance in US forest products. Thus, the depreciation of the US dollar since 2002 and the high growth in foreign purchasing power by our trading partners in the last two decades were found to be important factors explaining recent increases in exports and net exports. Domestic and foreign consumers are sensitive m income changes, and forest products tend to be inferior goods in the United States.
In our study, variables explaining changes in the trade balance exhibited similar paths of adjustment after cxtcmal shoe.ks to the real exchange rate and industry export marketing efforts. The effu:ts of real exchange rate shifts were amplmed recursively and gradually over time. The effects of enhanced aport marketing efforts were amplified and long lasting.
Although the modds estimated for this study were based on historical data and produced statistically signmcant findings about how the forest products sector responds to historical economic and policy variables, we are cautious about offering predictions of the future. We know that US economic recessions are exceptional shortterm shocks and that the impact of the IAA is limited in the long run, and wc might surmise that enhanced export marketing could fule as sector recovery advances. That said, based on our modd estimates, the answer to this question depends largdy on the future of the domestic US economy, in particular, economic growth, which has a significant impact on the residential housing sector and which has historically demonstrated strong dependence on wood product imports to satisfy demand, and the exchange rate and the trajectory of global economic growth. Weak domestic demand, coupled with strong economic growth in overseas markets for US exports, for example, would provide support fur a continued positive balance of trade in furcst products. On the other hand, a stronger dollar and vigorous domestic economic activity would push net exports in the opposite direction in the coming years.
